The present-day interpretation of QCD lattice simulations requires a profound understanding of the dependence of observable quantities on the light quark masses. A powerful tool to derive such dependencies is the chiral Lagrangian, an effective field theory based on the chiral properties of QCD. The application of strict chiral perturbation theory to the SU(3) flavor sector of QCD is plagued by poor convergence properties for processes involving baryons [1]. Thus it is important to establish partial summation schemes that enjoy improved convergence properties and that are better suited for chiral extrapolations of lattice simulations.
The present-day interpretation of QCD lattice simulations requires a profound understanding of the dependence of observable quantities on the light quark masses. A powerful tool to derive such dependencies is the chiral Lagrangian, an effective field theory based on the chiral properties of QCD. The application of strict chiral perturbation theory to the SU(3) flavor sector of QCD is plagued by poor convergence properties for processes involving baryons [1] . Thus it is important to establish partial summation schemes that enjoy improved convergence properties and that are better suited for chiral extrapolations of lattice simulations.
A recent novel scheme was suggested in [2, 3] , the construction of which was guided by keeping manifestly covariance, analyticity and causality. The computation of the baryon octet and decuplet masses in this scheme was worked out recently indicating convincing convergence properties of the chiral loop expansion [2] .
It is the purpose of the present work to confront the results of [2] with recent lattice QCD simulation of the MILC collaboration [4, 5] , that use dynamical u-,d-and s-quarks in the staggered approximation. We do not aim at a quantitative extrapolation of the lattice simulation, which would require a continuum limit extrapolation and a quantitative control of systematic errors. Rather, we want to use the available partial lattice results to make predictions for future QCD lattice simulations and possibly obtain rough constraints on some chiral parameters. Figure 1 : The pion mass dependence of baryon octet and decuplet masses predicted by the chiral loop expansion [3] . The solid squares are lattice simulations points from [4] .
We evaluated the baryon octet and decuplet self energies at the one-loop level applying the relativistic chiral Lagrangian. Adjusting the Q 2 counter terms an excel-lent representation of the physical baryon octet and decuplet masses is obtained. The size of the pion-nucleon sigma term was estimated by including in the fit the baryon octet and decuplet masses at the SU(3) symmetric point defined by m π 690 MeV. For the latter the MILC collaboration suggests the values M [8] 1575 MeV and M [10] 1710 MeV. As a result we predict σ πN 54 MeV. The kaon-nucleon sigma terms are σ K − p 380 MeV and σ K − n 355 MeV.
Given this scenario the pion-mass dependence of the baryon octet and decuplet masses were evaluated. The latter are a solution of a set of coupled and non-linear algebraic equations. This is a direct consequence of self consistency imposed on the partial summation, i.e. the masses used in the loop functions are identical to those obtained from the baryon self energies. As a striking consequence we predict a discontinuous dependence of the baryon masses on the pion mass (see Fig. 1 ). Typically the baryon masses jump at pion masses as low as 300 MeV. Most spectacular is the behavior of the Ξ mass. At small pion masses it decreases with increasing pion masses. At a critical pion mass of about 300-400 MeV it jumps up to a value amazingly close to the prediction of the MILC collaboration. For all baryon masses for which the MILC collaboration published simulation points our results are reasonably close to the lattice estimates, given the present uncertainties from finite lattice spacing, the staggered approximation and the theoretical uncertainties implied by higher order contributions to the baryon self energies.
It is interesting to speculate on the physics behind such an unexpected quark-mass dependence of the baryon masses. A discontinuous behavior may signal a new type of phase transition -or perhaps only some so-far unknown instability of QCD for certain parameter choices. One may argue that in the intermediate quark-mass region a ghost state appears causing an instability. At present we can not exclude the possibility that our results merely indicate that the chiral extrapolation stops making sense at quite small quark masses. On the other hand further chiral correction terms may connect the various branches in a smooth manner providing a quite non-liner quark mass dependence of the baryon masses.
